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The partial translation of the above-listed publication: 

1. Japanese Unexamined Patent Application Publication No, 
5-182474 
Abstract : 

PURPOSE : To set the threshold value of a memory cell in an optimum 
state by confirming a writing lack state with first write 
verifying potential and confirming a writing excess state with 
second write verifying potential. 

CONSTITUTION: The writing lack state is checked by applying a 
first write verifying potential WER(l) to a word line and 
applying a Vcc to a nonselective word line in a NAND cell and 
reading them after data is written in all memory cells connected- 
to the selected word line. When writing lack is present, the 
memory cell is written and checked again. Thereafter, the writing 
excess state is checked by applying the second write verifying 
potential WER(2) to the selective word line and applying the 
Vcc to the nonselective word line in the NAND cell and reading 
them. In such a manner, the threshold value of the memory cell 
is set in the optimum state and reliability is improved by 
controlling the write verifying checking the upper limit and 
the lower limit of an allowable threshold value. 



09)B:^mmff u p) (12) & m Hp SI (A) om-^tarn'm^n 

i^^^5- 182474 



(BDInta.' »?lJaB^ )tPlSa#^ FI affiSa^SBi 

G 1 1 C 16/06 

9191-5L G 1 I C 17/ 00 3 0 9 A 





«8l¥4-53732 


(TDHJHA 


000003078 










mmmE 












(72)fi6ifl« 




(31)flBfe«6±5g#^ 


!RfiH^3-72424 




»SJII«JII«fm*E^>|oim2l»Il«i6 


(32)flBtB 


30991)3^128 








B* (JP) 








1?||SF3-281573 






(32)flBfeB 


73(l991)i0^28B 








B* (JP) 


(72)fHS« 


fOBS 






















(74)f<aiA 












(54) ismoi^m 









(57) [^m 

^3 *ar N A N D 'te;l'«:««bt: -7 HJ XK!9»J 3 iiJfc 
^^y-fe;bTlx>f*Wr2>EEPROMCCiJl>-C. r-- 
^?«3i^B#3SlR$n/cN A N D ■fe;H^(DS^ * y -fe JKD 

jij^aiy- h tern 1 omnA'^ vyy ^mmm^xma l 



36 



X 



J35 



26 



22 



lr25 
.26 



t>2 7>7' 



2^ 



Mil 



UtitttLj 



^30 



32 



5 



a 9f 



23 



I 



31 



1 

27 



33 
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1 

Sim a tx. nnwmm i ssopacomi^oisscc j: 

r- ifSji^J&i^j: 3 nfcN A N D i^Jll^OMR/ * "b 
Jl-*) 1/ < »jltl?'7- K«{C»*J S 1 -<-VO±X<0ji * 

';-feJUifc«:P^i:< <!:«>l-:>W±(DjafRNAND-b;KD 10 

-nmmLmft. NAND-fe>n^c!>uieigi/?>-ty-fe 

'J •fe;l'* fcirptj: <ti>l -:>fe(±0«JRN A N D -tr^KD 

sfliaiy- h tern 2 ©sii*^ 'J 7 T nmma uct' 

ND-b;i/:/a j'rt®-r'^r©y-ty -fe^wotilffliy- h 

f'-5'«ji*3&sitc$jHfcNAND-bJK'j©jitR>*y-te 30 
'J -fe JbS fc«ii>tt < t 1 •:)W±oajl?N AND Hz^KD 

-untbbm'^t, NAND-b;n^©uiejS!R^*';-fe 

y 12 Jl/* fc{3:;i>!!S < i i 1 -3fei±©at/?N AND Hz;!/© 

»i8iiy- htcifr2©sji*'<y 7 y ^sfi^Eraraufef' 

SeffJRS^n, miiSS®<i:»ffi©ra©miw©J§§«:J: 
i?>J^3*xrN AND-fe;u4»fiSbT:v h y i?xE9»j$ 

•r- '^mihhlfits. S n fcN A N D Hr;H*l©jgtR> * y -b 

y t JUi tat'PU <.t.h\ -:>t(±©jgJKN A N D •b^t'© 

©jffliy-- h icm 1 ©Sii*'^ y 7 T sii^Enfti 0. so 
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o N A N D -b ^UrtW^ jS}«> * y 42 ^> L < iSIR 9 

- K«KJII*s* 1 '<-i^©^-C©>ty-b;l'*fcB'>!&: 

< <!: 1 r>^Xt<Dnm{^ A N D H2;U©$l|ffliy- h fCH 

2 ©Sja;?^'< y 7 t -f mffi^EnuD L/cf=- f ^Hi utoff 
ic J: ») 7^- fSii^t^niiiiis-r y -7 T M 

ijmm}9m^=k^mt tfcy * y i2;n!»iffi»<i-rojt 
?>mi^3n-CNAND42;b*«fiJLt:vh y J':^i2^j3 

SIR $ y * y t ; H: iTc « N A N D H2 ; U L < « N A 
ND-biVT'd-^ d!'F«3©-r'><-C©>*y-b;l'OiIjSPdr*- h 
{CgfS©?gi'< y 7 T -^S&iEPJPLT/c'f - f Sffi L 
ttfptCJ: *) 7=- a'7B*»3S«:«IS-r4iB4'< y 7 t iW 

f"- fSii^JtiiJi: S hfcN A N D-fe;l'rt©)l»iy * y -b 

;u t < iJjStR 7 - K ^k:SS*s ^) 1 - i;^©^-c o j< ^: 

y 12 ^t«ii>^c < i 1 1 ':)iy±©jSJRN A N D 12;I/© 
SflfSiy- h fcm 1 ©Sji*'< y 7 r m{4?:E|lJ)n L/. 
ON A N D ■b;l'rt©*S!»l-»» * y -b^U t K B^^jiJI? 7 

- FSStcSI*!^ 1 '^i-t?©:^r©y^ y i2;l'*/cB^i>:& 

< i 1 -OlXkCD^mViti A N D -b^bCftlJiaiy- h iCf^ 
2 ©»)i*'« y 7 7 -f SftSEUDD b fcT^- fSSffi tttf'P 
K J: 0 7^- i'Sii*t*aSI?rfilST§»ii*'< y 7 y ftlj 

n/c j<* y ^)^r u -f • 7*0 ^ i^rtoii^^ < i fc 1 -^ti 

±©N A N DHz^V'^Ot^- 1 0»ji*'^ y 

7 T -/SttK J: Sf'- irSii*;ffittS©«IS. teit; 

Sii^^stfc^©^ * 'j-t}i'ic^tin&<Df- f sji 

©}$ifSB^2©l|ji*'< y 7 r -^«{4«« 

iR3nfcj'*yH2;i/Tu-r • :?'n-^i'rt©;i>&< i<>i 

ofeLhONAND-biWoy- KCBJJOLSHJ-rctKJ: 
m <!: -f S »3R« 1 S fe« 2 K8alE©^l614*a«*l2 

t . ^ 1 , m 2 ©«ji*'< y 7 7 sfiLiia^xm^-r s 

1 - 4 C>ftv*HCiBi!s©:^»^tt*3H*ietf.ilg. 

'<y7 7>f*iji»giK«. 3T«©iin'p^M*s«i/-c^ta 
^ 2 * fcij 4 iats©^if ^#«#ieis«s. 
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T'D^d'ijBiR-rs^ai. 20 
< wsiR^ * y ■fr;i'©$iiffliy- f ic^mbx^-- mm^ 

f-a'*ii*#inc3tlfcNANDi2;H*?©jlJRj'*y42 30 
Jl/©*II{Siy- h 4) L < »N A N Di:)i'Pi<D±X<DmH^ 

- nc» 2 ©•ii*^ y 7 y ^ it&ifm bfc^-ma 

ffiffif'- f 5 V ^018 i -b > X T > :''HB8©li}* *Jt« 
l.T-5-©|g*t-Np^ f ^•fri>iminr)^-itaMm 

8!Fie» 1 ©Hii*-* y 7 T >^«<4«r^^fc 4 SCfflBT" 40 

*^stt»©-rf * y MA'ic^bxr- mmii^in ^ 
«ie?B*'< y 7 T » 1 ©«ii*'< y 7 T 

J; UfH 2 <Dm^:^^ y 7 7 ^{4?: ^ A/c i t ©BUlB 
f'- i'l:teJI51!S©a:'3{CJ: O'^ y 7 r -TttfPOj^Tiftl 
y 7 r t»7«l»l*S t . 

H!iie'< y 7 T -f *?7«i»if^ia©a^K J: o , ;x©f'- f 

Sji*mi'«^S3i*«rtf ^ y * y •bJl'T U -Y • 7'a y 
i'©}ga. */c(i^}$©^fieffl©7'pf-i^ 50 



«?)©>* y-b^i'Tu-Y • 7*0 7 j-oiise^rif ^^*y -fe 
limm 1 0 ] ^f^«<*s«±K:mi5S«i4Mia)^r'- \- 

ilMS^Sn-CN A N D-b^l-^fltfiRLr^ h y f Xi2?IJ 
Sn/c^ty-lr-il'TU-Yi. 

7'ni;i;?:3StR-rs^Kt. 

iriaj<*y-feii'Tu-f©fcr';/ vmcm^-f-ii^^^ 

iIi2j<*yH2Jl/TU'f©t-» higl7'-i'4SHrt"-b>X 
T > 7'@SSte J: i^'f'" f Ul:'3'< 7 T i . 
iJiey*y-»2Ji/TW'f©7'-i'?fi**JlTbtifc^«:, 

a^rjSlRStlfcNAN D-fe;K*3©^-C©$lCTy- 1- fcl/ 

<«^}R^*yHr;i'©*ij»y- KccenttL-cf'-ifSHi 
u ^> 5=- f y 7 7 sijiaiiiiK t . 

•T'-r- * SnfcNAND* JH'j©jl*?y * y -fe 

;i/©$()epy- h Kis 1 ©«ji*'«i y 7 7 -<s&*EnJra 
L. NAND-b;i'rt®i^)StR>*y-i2^i'©S(i'(ai^^- m 

k: J: 19 *«ii*#aB*ttffi-r y 7 T (W 

mif- f 7 9 H2 7 >7'@K©ia^j«rli:1S 
SSi. 

Biii2» 1 is j:cx^2 ©sii*'^ y 7 T -Ymia^^ifct 

t ©iref'- 5»tt®@K©liJ:^K: J: 0 

L/T. «ji;9'^£t^J8©>*y-feJi'K:)^L-cf'-5»?IS 

iriE?s*'< y 7 T » 1 *j J:yf»2 ©sii*'^ y 
77 -^aHi^-^A/ci^wfriBf^-f ifctSmil^Ul^K: 
J: 0 y 7 7 Krf^©*^74«l»If y 7 7 -r^T*! 

friB^ y 7 7 ^ mm^WLOWiViii o . ^xof^- f 

«ji*^t,>l3:ll»ji*4if5y*y-b;i'r u-f • ^ 
J'©*!^. *fc»^a©^fieffl©:/n^d' h«:*H:fS/c 
jboy-ty-b^i/TU-f • 7'a9i»©!g3E*tf5^*y-fe 

;UTU-< • 7'a ':ri"iS^Si. iffiitfcC i t 

■c©^ t y -b ji'©*ijffliy- h ten 1 0?rt*-i y 7 7 m 



0^tO> * ^)\'<DUM'T- V tc® 2 ©iS*-^ 7 r 
[000 1 1 

[nM^hmm^m] ^mm. mmi^^^'^wjiT- lo 

mi4^«(#iattSlg (EEPROM) K^^O, !^(CN 
AND •fe;i'«fiKte J; y N O R •fe;i'«fiS©> * V -fe jvt u 

[0002] 

[,€e*Oft*B] E E PROMO— OibX. ^mk\tifi 
nJJfe?cNAND-b;I/SEEPR0M*s*a6n-Cl>.S. C 

«ltSS)B4)Wi!l|iy-h**S)8SnfcFETM0S»ji 20 

«KU&fiS3n/£:pS'?x;i'rtKai«j^/asn*. nan 
D -b jpo K u >flij«am y- vi^Lx\fyh micm 

[0 00 31 CONAND-b/VSEEPROMOlbm* 

i\,ommv- V fc ». js«E vpp ( = 2 0 vs 30 

mm'-\-i&mmR.>f- h(c«t*3rain4VppM (= 1 

ovss) ^rCnttiL/. h««:W7'-ifK:i£;i;T0V 
B#. ■5-©«fitwj8j?^*';H2Ji'©Fb'<>*-reasn 

J: ») *©ffl«i s hfcy * y -fe^v© t * i,»«ttiE*isjK:s/ 

7h-rs. cotiasifct^a "1" i-r^s. t^^hia 

•5rLti,^ii«^{k-B-r. fi{c±*s. c©tt»« 40 

"0" 

[0 004] NAND-bJH*9©±r©j< 

»«tCigSE2 0V«:EnJHl-r-2.. CtiKlJ:*). ^r©> 
[0 00 5] f^-i^^tUUKifttJ, jS!«3n:rcy*';-fe 

ji-osijispy- h«ro viL. -enwJi-o^tv-fejw©*!] so 
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ia)y-hfcj:i>'iswy-h4migimfivcc ( = 5v) £ 

[0 00 6] Jil±©8Jl<'PUiBa*^ h^nhtf^Ui-*)^. N A 
ND-izJb^EEPROM-Cii. #ji;!AteJ:LKlKai tWift 

mE{cttfM*5«)Db.2). fci^li. •• 1" »)i*3ti/c 
y-t ';H2;i'©i/^c>ii©ff*L/i»i5iB». o. 5~3. 

5viigi«c^. 7'-^mihfy'<k(om^iL ^t';H2 

[0 007] L*^L%*»6. Se*©J:^^c, 

f sji*^-5*ic-c», " 1 " «ji*ai©L*t»ffi 

■fe^HtK^^'a 42;^ ©«e o t 6 -eoiftttK: i t* 6-3 

[0 00 8]-??. "0- «ji*L.te>*'J-fe;»'«l»» 

■f- i'rgSl/fcN A N D-fe;l'©j'* •fe^l'©l/*Uffl^ 

raatcft*. "0" Sii*i/fcy'=e';4!;i'©bti»«i 

», cntCj;-3-Cf'-5?^aibB#©-b^l'SSS: (^at/S 
iS) Jii^ibL-. ■e©*S*7i'-fe;^f '{AAJgi^tl-'S*^ 
e,. EEPROM©ttS4iE6-r4. SfcT'-ftBStc 
J: r> r +^«c?g**5 $ iar I ^ )fe (, i i , -e ©f*© f'- f 
Sji*t? "l" tfc^l©U§(,>ffi*«:ii>St<±{cil5</S;-5T 
LSt>. L*t,»«i©i<^g«H4MA-5.CiK:/i:4. 

[0 00 9] titmm9ssEUK:mfBiBi>if>i. m 

l3:^aS^EVcc=5 V*5, 4. 5V*>65. svgs© 

= 5. 5V"C*0, *©«S!fflHtrfP*t7^l^tCVcc= 

4. 5V{C&ai-r*£. 'Oj^T-Yttf'fmUSf^-if 

[0 0 1 0 ) B^ltCNOR-feJUfltfiXlCUiiiS^iC 
t>. m*B#tC-b;l'©L/*l»ffi«:0. 5-7. 5VgSK: 
T'SC^A^SS L/C>. l/fc*WC> NANDS-b^l'ilD 
mic. Ti'-b;^f -<A©Sft*j<tcKS«S(4^{cf$^ 

[0 0 1 1] 

[SB^AifliStLJr^i-rSiSSl] J-:<±©J:^lcfif7S©N 
A N DHzil'Sfc Jc^N O R •b;H!©E E P R OMrii. 
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[0012] *ifeB^is. 7'-9mjhi^imo^^<)-b)i 

D-bJl'SCOEEPROM^rfimr-SCi. *jJ:tK7=-i' 

[0013) *^B^«*tc. ■f-*fg*t^l»teJ;ii;f'- 

f5HCCit2«!)4C t?:plS64 LfcN AN D-fe;VSte<fci>'N 
O R -bJUM© E E P R O M i£{l^-r •& C i ?r @ a«] <!: -r 

[00141 

!R3Jh/cNAND-fe;Urt©SS?>-t'J-feJl'©*IISpy- H 
ten 1 ©Sii*-^'; 7 T -/Sfl«:E|lflnUft:f'-f ^Wl/ 

[00151 ^2tC, ^tt»«±{C^#S 

•feJl'*Ja*it«1'-3e?ySSBISn-rNAND-feJHSr«lBSL 30 

rvh "J i';^lB5tJ3iifcy*V'feJl'TU'f*W-r-SEE 
PROMK:tel>-C. -f-iiSji^^jltRSnfcNAND 

•fe^i'rtrostR-rf * tiu©siifiy- h ccipr i ©»ii*'< 

icm 2 ©#)i«^-^ y 7 T -f stt^HDJa 1/ /cf'- 51 Sffl L 
ttmcfcoTf^-f S)i*tt.«*Ks-r4S3i*'<y y 

[0 0 1 6 1 *«ig»SeK:. -ewSl^lEEPROMCC 

*ji»t:. S3i*'<y7T-^siJffliSfS<t«K. stRSiafc 

N A N DH2 Jl/rt©*t©j« * y ■b;l'©iHffliy- F KgfJE 40 
[00171 

[f'Pffl: ^1©^WK*JI>-Ct3:, «!R§nyc^*y-b;l' 
TU-< • i'F*i©>rf*yH2Jl'K7=-i'«ii*5»*^T*3 

«, m 1 omiL^^ y 7 7 -f Sfi[?:ffll>r Sii^^Stt 
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JilJ^i'^A^^rStsS-r-Sltlff.!:©-*****. ■eO'Cf' 
-if^ii^tbCPil^l . ll2©«ii*>'^y7T-^«lft<!: 

[00181^1 (D-nmvXt. jltRS n/c^ t y ■bJi'T 

u-f - 7'a-yi'rt©S-^*y*'^'^©7^-^'•ii*S^c 
ST. -e©^* y -bJUOSiriay- hCCli:^^ l ©r- 

sji*'^ y 7 T ma^Entn 1 1 1- ^ h ng^attc j: -c 

fci/, sji*^st^ifii©>-ty-i2Ji'*5*ntf. sii^ati 
f^^ijijjos n. fittif 1 ©■f - f y 7 T s(4 

©Enfln«:J:-5Sji;?f*X)®©ltS*ii5:3h-S. CCIIifP?: 
^siJiiur. •€-©^*y-fejncoiiT:iii©«ji*>'>iy 
^T^if^-f »S3i**5iti^too/cf^> ■e©^*y-b;i' 
tc*f b-c^2©Sji*-^y 7 T -Ymaifflc^/cSji;!^)!! 
«ttJlOliSI6f'F3iitf toha. Ja±© J: ^ K LTIS 1 . 

m2<j>m\hyf^ y 7 T -ruif^^ii^T ow^. sir^* y 

{cH 1 . » 2 ©«ji*'< y 7 T «i{'P*^f . 

[00 1 9m2©:&ffitt> )a!R$<i/c^ty-feji'7u 

-f • 7'n i-rt ©:i>^C < 4 ^5 1 olil±ON A N D -b Jl'K 

>fti/-C7=- f 1 ©«)i*-< y 7 T -Yttfmf 
t>nfc«tc. *ij&T:ii2©»ji»'ty7T-fSfl[*ffl 

[0 0 2 0] 02©^?I3K:*JI»XW. S)i*'<y7T-f 

«W¥». a«y*y-feJi'Ci:^i©#ji*'<y7T'fS(4 
•rsKif'fi, #jg!;?^*y-bMcm2©«ji*-^y7T 

t» 1 . IS2 ©«ji*'< y 7 7- -fttfpt©:ft«*)«ca^ 
*3#{ctt. r-Q©:;^^*^*^., 
1 0 0 2 1 1 SI 1 ©:«rffi-ctt. «1R$ txicA * y -feii/T 

U-Y • 7'Civi'rt©#^*y-bJl"N(Df-i'Sji*»{C 

SI*. ■€-©aii?>-ty-fe;i'©$i)»y-Kcmi©7'-5' 
Sii*^ y 7 T s&^aijni/ . *>-5#sj»?y* y -tju 

it^mmitii. 4>L/. sii*^s^^©^*y^^J^ 
7"- iifiii^-i y 7 T -rmtiLoenttiK: j;4»ji*tfc«© 

mi. m2®sjA*t'<y7T-Y^a4ffli<^/c'<y7T-Y 

• 7'n-y i'F«9CDy?©-><*yH2JMcJtLt:|p]«(C'f-if« 

[0 02 2 ] m2©:^ft(S, jStRSil/cy^y-trJl-TU 
^ • 7'o V ^^O'pti < i 1 1 -:)W±©N A N D ■lr;nc 
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[0023] W±<DSji*^-^ -7 T SiifPlc J: O . MiR 

«. EEPROM<D«if¥{c3aW««cl,>. 

[0 024] ^fc. ISl KDHB^tcfcUTti. «^R^^^ 

W^jWt totifcf*. y 7 r -f WIPIiKSfcJ: -o-c. 
(,>^c*it-^*^BI3-r-5«([f'Pi©2a*s*^. W±0?^4 

y 7 T •Yfijf'pKj: o'. jHR> * y ■b^i'T u • T'o 2. 
f*. -ebr. w±©m*^y7r-f«iff<D<S:*. ?B* 

^S*5J:iy'j«PJOj<*y-fe;l'***'S«^Kt3:. 

[0 02 5] 30 
[Ute^] Sltt-|l«g^{i:*il:r'5NAND-fe;l'SEE 

^'^(j^BSbr. sjA^t^teimsiw-^y ^ r -^sm^k 
m%ti>S^^(Oi»^^^LXi,^?,. y*y-fe;UTU-<2 
Itc^LT. ■f-i»giUlb«:tf ^fcfc©i2>XT>:/0 
B2 2*Jj:0tI/O-'<y7r2 7*SRW6tl, iltf- 
f©jS*. «di»teJ:yKttll/©©JffiI€:t7^ift:et)tc*(l©I 

hWffliiiK2 8tej:c;t-^ hmummm i a^sw 
BS3 i«, j<*y-fe;i'Tu-<2 i©*()'<aiy- h*i*jJ:t>' 

cj^ii*'^ y 7 7 d» >f 5 :^mwmm 4 . 
ii>-§ji*'< y 7 T -<m(4#64ii8S 3 3 , h^vp^^r k 

U>^^lBl8g3 2*>e.©it-^«cJ:o-C*(l®3n^>. i5/c 

hig!??K-5-*T-ent£.s^j:ig^fl:vpp^itirBli|{4VppM % 

2,ii5«iil6i@8S 2 9 *s J: O'^HSffilfeiESS 3 0 
Ai|9:l-f6<-i-Cl>S. 50 
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[ 0 0 2 6 ] f'- iiXIJ^^ 7 7 r 2 5 (i. > * y 
H2>;^T>7'|5|8S2 1«> «ii;^c-^y 7 7 -fttfWC 

». r*9gP7Fu;^^*illS3 2*i6ai:'33n2.?iJ7Ku 

©7!?^*tf^. •fe>X7>-::'"|5|K2 2 

I3IK2 6©Ul:t)»7'-5»J:tl50K2 3 K:A;>3$tlTI,» 

[0027] ^-fimMm 3 B. -^y 7 7 -/tljff^ 
CCf'- if -5 -y ^laK 2 6 5 5^ 3 n/cr- if i -tr > X 
7>7"§lSS2 2J;'3^*ta$iifc7'-a'©-a«:. 5'JT 

t]/^ y7r2 4ilffb-C. '<y 7 7'fl?7«IMi!JS3 6 
{C3S*itli. ■?-5»^7 9^lHl!S2 B(C■7^'^$*^fcr- 
^^ K:Se->-C«)i*'< y 7 7 -Ytt^^^tf ot, SJi^f*- 
5»*5-r'^r§fS©L^t»ffl<6ffl«:Ao-CI,»^.<!:, '<y7 
7 i|i^7«^^SS3 6 (CJ; t) -f - if«ji**?7m^*nf 
6ns. f^-fSii**^7m#*saincc»t|^«:«, 

T'-fctfii^Aitfton. '<y7 7-Y«)f¥*siKiO)gsti 

ty-fe;W7U-^ • 7'Pyi'^ffl@l8S3 5»^>:©7'a5'i' 

saiR L/ . ^(omimmt^ y77-fi'-f5> i^sniaiii 

Sg3 4K:A^$n4. >*y-b-»l'7U-f • T'Dvi'tS 
111883 5 Mt^mc^'J 7 7 -^ttfPA^^fiJtbfcti^tc 

[002 8]ia2(a) (b) ». j< * y ■feil/7 U -f ©— O 
©NAND-bJVSP^©¥ffi0i^ffilil?SH-C*O. 03 
H(a) (b) «*n*nnia2(a) ©A— A' teiO^B- 
B' illrIiia-C<i!>%. ^'F^ttK^klRl ZVmttitcpSi 

J^y a>»« (^fcttpM'^i^l') 1 lK:1g|i[©NAN 

D-b;i'*>^>«cs^*y-fe^i'7U'f*5j^fiRSti-ci>4. - 

•OON A N D -fe JVK:«S 1/ -CSiWI-S i C ©5iS(tt«-C 
«. 8fli©>*y-bJl'Mi ~M8 *iit5iMiK3nr — 3 

©NAND-feji'^WfiXo-cii^. ^tytw-en^ 

ti. 1 1 tcy- hi^lli 1 3 ttJ^jBy- Y 1 
4(14.. 14.. •". 14. )ifim^iti, C©± 

{ciwitessisi 54/M^r*i!iaiy- n e ( 1 6, . i 
6. . -, 16, ) mM^ti-c. mmitixi.^i,. c 
n?>©^*y-fe^i'©v-x. ¥u^yvi)innsM!im 
1 9 itmrnti ii<om$Mmtzmr\ y * y -u juajs 

[002 9] NANDH2Jl'©KU'f>W. y-:^ffiijtc« 

. y * y -bJi-oj^fiy- h . iwupe^- h ii5iKj«:?f5 

fiJSn/ciStRy-h 1 4, . 1 6, teJry- l 4„. 1 6 
^.iimihtlXid*). StRy- h 1 4, i 1 6, ©P^. 

1 4,,i 1 6„©iyi«^stir(,»€). ctihrnviv- 



n 

xu±momiR^- h 1 6, . 1 B,,<o^r^mf&bri:> 

CCr3>$?^ hS-ltriiS, !f:;^faj{cjfe^NAND-feJl/© 

mmy- v \ 4{tKM^mmy- h^cgi , cg2 . 
CG8 iLries:$nri^*„ ctihmmy-his. 

SGi, SG2 ibriE^^nrii^. 04tJ. com 

N A N D -te;U^ V b ^ XfifiJtJ $ tlfc^ V ^)V7 U 

>^lel88**uvtc^ 7^$ns, H2>;^r>7'ilK2 2 

■rSo c©-te>;^7>::^ia8S2 2cDm:^«. T-^'bv 
^ilffi2 6©W)£T«7=^'-5^<blt«l5lK2 3(CJ:-3"CJ:t 

?j3[$*a. -^-CDilSll^i^ ':'^fi^U"K:HV, /LATCHVtC J; 

Xv v'f^^fx^ct^U^. ;X^^<^*S^tcjS;DT"3 7 

mQ^m^.\jX'Jmr F u;^©»ara«nsfc©tc 

[0 03 1 ] ^'f-'^m^^iiXJ'f-^%'ih^^'}Vy 
>f(D3^*». -<U:7T-<tl7«l5aiI5IK3 6CCii6n. ^ 30 

[0 03 2] 06*jJ:c;®7ti. 

F»JiaiIilB2 8(DSS»0^ftM1ll««r-*©«(Haiy- F 

^CGi ccoi^rij^urci'&o c<D$r(aiiplSS^i. iSSfit 

y-- Ffic^il*iBS{4«*&IiK2 8. , P D < «Mtitt 40 
^lD|!S3 035>^6f#6n^i|JMm{4VppM ?:»ji;?f^tc 
^^i§tRCD$««y-- F&C^^i^ra^f4««^[pI?82 8, . 

S 1 i; 7 T V V , H c 1 , 1 0# 

iA^-<';:7T>fm{4#^*&[ol?S2 8, . m'ih^^')V7>( 

»<i-^W-VERIFY(2) tC<t 0 jSWtf)tC^2 C[)SJA<^-< 'J 

ASE hXrjm^^ oyy 'Y»fi^E-VERiFY^c<i: »:)ffjffli 
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[0 03 3 ] 111 OSii^^y :?y >fS(iVveRt,,«. 

^imviirhfcit>oi>(oxhi>. cowm^i^^^um 

iiiJ^fi^WRnt iTFUXai CDi&a«:<h4NANDy 
-FGi tcJ:i9S0taiS*i5Ei'-f:/. n^i-^JKDJ^^f 
•:;^>yMOS F5>>^:^^QE1<!:E pf-i^* 

^QEliQRLOral MOS F^>t^X^QPliiai|{4V 
ppJg^CDlffltctt. -eti-eti:^;^ ^^^>^0S F^>>^ 
7. ^ *ilfS(4*i ^ffiS-r « fc8C)(D n ^ + * ibMO S F ^ 
>i>;^i?QDi. QD2;J^S:C:f6n-cc^*o cneoMOS 

F^>t?X^Qra. QD2«D^>f T/rA-So ^^' •:^7TK 
MOS F^>t^;^^'QPLO±TtcfcigfilCC. D^f-^-r^". 

iD^-r^. n^i'^ObMOS F^>S^X5r4:fflCit:Ci 
lSSfiVpp4L'#CifflKT*<®Jffliy'-FacC 

tt. <lfe©|iIK*^6«aiy-Fi^4cE«ii30i«l&Sn/cB| 
tCp^i':^;^MOS F^>s^:^5'QP20FU-{>«^:^i 

t&08g2 8, fc. ]gSfi«*&lHlK2 8. il^lllCC. NA 
NDy-FG2. CtiliCXmmiiii^^^'^. n9 

3. ^l:^>'^'!y:7T^J&*El>^:/. p^i-^;VMOSF 
^>S/X^QP4. *5j:(yfD^>f:/. n^i'*;^MOSF 
^Vi^Xi^fQDS-QDStCjzDISfiSSnri^i. NAND 

[0034] m*/SEtHbS0fflI@K2 8 , SmUfi 
^READiTFUXai . /ai (Di&ffi?:B(^»NANDy 
--FG3. G5 . te*li#ERA5E i?fi*-<U 7 r ^[PW 
m^E-VERIFYCDfO*i^NORy-hG6 . NAND^ 
- FG5 iGe CDta:^*jaiRr*©NANDy- FG7 

. C*aeNANDy-FG7 iG3 tcJ:D-5-*i-enftO 
iai3tiSX-Y-y^>yffl©E5r^:/, n^i'^^;l/MOS 

F^>i^Xi5?QE3iE^'r:/, p ^i-^wl'MOS h 7> 

» i «iWy- F ^OffltcStt 6 n/c<SaffltO D >f 
[ 0 0 3 5 ] » 1 CDSjA;^-^ 'J 7 t >f mfam*frlHlS82 8 



C8) 



13 



s>^>>'^'-^y- b 1 1 , co^ty^^-^y-h \ i 
J: «9 Siip 3 m 1 cD^ 7 7 ^ mtt V V t « ( a : * jii^S'J 
spy- h m^c<^.t&T-6;^ci?>cox ^ y^y ^moE ^ A 

OS h^>t/:^^QE4<!:Sir<aiy- hfigc7)ratcg:C:f 6fi/c 
^mm<OY)^Av\ n^^':^;^MOS h^>t>X^QDl 

[0 0 3 6 ] »2CD»iA^-^V7T>CS(4«t&[51K2 8 10 

1 1 cci: 0 sotai $ nr « 2 (D-< »; 7 T -YSii V V . . ( n * 

COMOS h^>S>;^^QE5<h*irfaiy- h^oratcs:t:f 

^QD12 CC<t*}^^3nTli^, 
[0 03 7] SI8». Sii^-^y7T-^«(4«*&liIB2 20 

8, . 284 IC^^fbti^mi. II20-<V7t^^^{4 

-^'J^T-YftW- VER I FY (1 ) */c«W-VE 

R I F Y ( 2 ) f)^x-?fct^ tfcmmmnLV cct m^m 

Stl/cE^^T'. n^i'^.^l'OMOS h^>2^:^:$?QE6 30 
iQE7. te<l:C>'I i5?^7\ n^i-^^iVCDMOS h5>>^ 

cc. JfflKRi-R4<D4*ElHlB*W:f64iTl»5. cn 

Vss<Vvt«(t><VvtMo<Vcc 

[0038] MaWtC«cn€><D^I£iaS80«S^ ACCS 

Z>Ctlicrj::^, Ctii^±ir^tc^tCOmM9iV\t. E 40 

>^nf- + *>Jl'MOS h^>S>:^^QE6. QE9i, E 
it^':f, p^i'^^^UMOS h^>s;^x»QP6. QP7. *5 

Uhi^mih^^ y 7 T ^fi^W-.VERIFY(l) *fcWW-VERI 
FY(2) ''H" \y^)\yi^tj:^t. MOSh^>i^X^Q 
E8?&^2f->. QP7;:?5:f>. QE9?&i:t7<!:«C»:). f^KM^O 

[0 0 39] cntcj:0. ^IIlHlS805>EJ:t'CiS^3ti 
^MOS h^>i^;^^QE6, QE7:JdctC>El (D^iit^Sg 
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7t -Yft-^W-VERIFYd) teJ:C)^W--VERIFY(2) "L" U 

•-^;K7:><!:#^. MOS h^>i^X^QE9^^:t><b^Cl9. 

vt.fi). VvE.cir^^^iST-li70--f*y >:ytnc4o CCD 

^, ^O#^0fS-C«, MOS h7>i^:^5?QP7:0i2|-7r 

[0 04 0] 09tt. NAND-feJl/O-OCDiiiRy- h 
SGI. SG2 0*IJSl|ilK-C*S« H'J? • -f 3-y©Ul 
;^3CC J: r iitR^'- h ^®tR*r -SNANDy-hGli. 

Gi z^^u^tKbotat^^^^cmi^ntc^y^'^-^ 

1 1 l*5i:y I i2«:»*<!:-r4o Sii^fi-^VWITE i)^ 
"H" U^JKDi*(C2A:^JNORy-hGl3teiiyf-f 

Ii3CCj:orNANDy--hGllK: *'H'* 
JUjO^AD. CCOiS, KU'f>ffl'J©iatR^'--hSGl :0i 
Sm^tx. y-XfliJCDiBlRy- h SG2 «jStR3nft 

ERASE . ^Uil^m^READ. Sii^^^'j 7 r >f ^-^W-VERI 
FY(1) . W-VERIFY(2) ^SiO'^*-^ 'J 7 7 -Y^^E-VERI 

FY*sx4NORy--hGl4i>f V^^-^S? I lAf)mihti 

Tl^^o fin%?S*ft-^ERASE . KHiLm-^READ. tfjA^ 
•^y7T-{fi#W-VERIFY(l) . W-VERIFY(2) , »J 

7T-rM^E-vEfaFYW>-r*a;^*« "H" u-^^i^ccttS 

<!:. N0Ry-hGl3CC ''H" U-Olij^X^ . ^^^&iR 
y-VSGl, SG2 i)m^fiCmV{itii> J: "^^rji^x 

[004 1] tcfcVmi:^ 7 7 >f fi^E-VERIFYli, 
^v@8S2 8, */M.t:N0Ry'-hGl4CC«t&Sn 

y 7 r ^ m-^E-VERIFV95>«ig A ^ 2 A:t!N A N D 
y--hGi5. -?'C[)Ui;^S&T^tcS:Ct6n/c-<>/<-3' Ii 

5. y 7 r >f li#E-VERIFY4-SB#ra/c» NOR 

hGl4tc«|ft-r*fcAcDilS|n|!8DLteJ:Cf >f >^^' 
--at li6tcJ:0«fi£StirCii. B|i^m*-^';7T -^(i 

■^E-VERIFYfI^3!>5 ''H'* V^MCU^tnOR^-YQ 
14tC "H" U-^jWjO^AD. jllRy-hSGl. SG2 5&i 

ig^tcajisii'So *i/r, iigiag8DLri?i**^ra 

Of^ N A N D h G\^<or.r>(OK-)lifi^^r: H U 
•^;u<b^c»9. NORy-hGi4Ccttj&3nrc^/c "H" 

^ * U :$r CD ffl * ^ •i? > -C ii ^ T ^ ^ ;^ »^ > h St 

tc?fo;rc?>m:tf*ffi-r[slKr«>J:Ci„ 01 o». ^')v 

U -^7'7D-^7*iNANDy-^ VioXU-iy^^-^^cX 
01««3n2>o ;XCCCCD<i:^k:«^3n/cEEPR0M 

[0 04 2] *rr-^#iA^^tf^^^'>'-tr;i/TUH^ 
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hiSic4)iiim{4Vpp*iEnai$n2.. co^-wry^t^as^ 

mtf. 1 Oin sec ©H»-:)Ci«:<t:0. jSlRT'a-^'^ 

rt©^r©;rft ';-fe;u-c»®y- 

[ 0 0 4 3 1 ?g* $ n/c^ * "J ^ ;b© 0 * t 

«'X©j:^'{cffton.s. a7©*ij{siiiissK4ciii-c. 

/^ffiL$l|1SIIil!iS2 8> tCrB^ft^E-ERASE tmi.^') 
7T-«i#E-VERIFY*SA0, X>f I'^^i'MOS h5> 

3tlfcNAND-fe;l'rt©:^-C©j<*';42Jl/©*(lffliy- ^ 

^sovKsssn*. stRy-hSGi. sg2 tpii^ 

tC . H 9 ©WWiaBlC?^* y T fi#E-VERIFY*iA 
[0 04 4] C©<!:*, aiRy-hSGl . SG2 *J5 

vK:^c-5-ci>-5NFiai«, rsSL/fc.^*';H2^i'©L'ti»«i 

i^lBI(ci9:%$4a4. cti»@g©)!eSil%DL'£;^o^ 30 

-rv|5l!g2 8. l^^-o-CWC&iixh. m«, 
h*s^rov-ct-^ 5V©<!:lr^*i;-b^l'A5 

18141 SOnsec KKSfi. ^LX. COWC^Stitc 

[0045] f'-fma^li. NAN D-b;V©|2»^© 
y-hW-^f. m«8NANDr*ntf8 9->P» 40 

"1" *s»*ji*n-s. c<D'^mvi$tifcm'&y-\-m 
tc»«fi[Vpp. -eniDtr^ ^«llI^c*s^N«tR*IJ®'>' 

©*iiai[iK-C««ii*(i-fwRnE *5A;^S<a*. EP^» 
ji;«f<i-^WRrTE 4TKW;^ai . /ai ©l&iltCjCo 

iROmmir- h,^tcVppjj ASEPJlOSn?*. t' ■;; hSB L 50 
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icti. -f - f "1 •• «ii;?A©^iJ 0 V . " 0 •• mihfy<o 
B$«ifffl«<avppM 

[0046] C©r-ifSiA^5>©^Mr;^^ff?:<¥JtT 
•SWSiS, fi£*©»iA;^j£tcI:t'^r+»tc5il>t)©. 
Atfi(£*© 1/10 0 gjgf . 1 0 sec 

tti>. "1" *!i«*ihfcy*y-fe;i'-c»t*i,>«i*si 
:^it]tc->7 hb. "0" *i«*>hfc^*y-fe;u-cBolr 

[0047] :X{cSji*'< >; 7 T MiftCcAS. C©SI 

teWlK:*jt,»-c«> f-i' "1" *5S*in/cy*';H2Ji'© 

-L*(,»iiiAiBifS©ISHtcAot:i,»S*>S*>*5»l , »2 
©Sji^-^V^yrStlV.e.to. V,e.<oiCio-C^ 

X d7 3n5. A*«{c»m 1 ©»ji*-«i y 7 T -<fifii 

V,£,<.ifcJ:n)tl^^Sl/*l»«iffiH©TBB*i?-* v i'S 

n. »2©Sji*'^y7T-fa{4v,t,,,,{cj:o-css 

n-SfcC-C, t^^«l. 5Vfe(±. 3. 5VOTK:5£«& 
m«iWlcttST. »1 ©Sii^'OJ^T-fSfit 

tifuZv- KiK©j'*y-fe^i'K;-5t,>rtftons. 
[0 04 8 ] la 1 1 »^©Sji*'<'J 7 r -i^no^^A 
^i/m-cibi. *-r-fe>;^M#SENSE*s "H" 
{c^c^)> ■fe>;^T>■:/|5IK2 2*^-Y^-:/;^i^cS. C 
©^. nr F U ;^«4@iS 3 2 «: J; 0 ?>JT K a i *i 

c©»ji*-^ 7 T -<ttf'¥©iJ- f ju-ctt, 06 ©sij'^ 
@88«:Sji*'< 7 T ft-^w-vERiFY(i) tem td^ 
REAn*iBI^(cAi. Ctl6irKU:Xai . /ai t© 

ji*'<y7T-YPll08S2 8, {cJ:-p-C. Vccttm^ 
(4©1'IBK:«£3iTfclll 1 ©•ji*'< y 7 T -f«av 

[0049] ^tv«i1-©*ijaiy- Vmt. ?fi*/^Hi 
l/S(lfflliIK2 8. ©NANDy-hG3©tt;^)*i "L" 
U'<;l'ii4o-C«Haiy-h««CVcc*Sttl&3tlS. C© 

^ 9 ©wfiimc J: 0 i^B#{csiR§ iitRy- b 

SGI. SG2 B^{CVcclc|S:)£5n. HSBLK 

[0 05 0] cntcj:i3. jaiR3ti/cy*y-fe;i'*i 
"1" Sji**s/j:3n/cfc©rAor, -e-©L»t»«i*5 
1 . 5 v^fflA-ct^nwiitRsnfcy^y -fe^HJi^^a 
t«c»3> f'-f "1" *i^*ai3ns. "rsji**j 

"0" 4UTK;^ffl3*a4. -e-LT. i-^ 

"L" L"^;b*»f> "H" b-^;Hc^cSciK:J;0. tbK 
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[0 05 1] trj:t>^m^B^tifc'f''^i)^ "1" tr* 

i^tcNAND^- h232tCA0, >^^'-t$^ 2 3 3 

^•v^(pIS82 3 4K:^ -:;^sn^o Sii^r^-^A^ 
"1" V$>6i}K mjh^f)^^+^'C$>':>x: "0" <hSEiJ^* 



[0 0 5 2 ] 
[^1] 





1 


1 


0 


0 




1 


0 


1 


0 


7*- ^it^mmti\:n 


0 


1 


0 


0 



[0053] f'-f Jt®@iis2 zom^c '• 1 " imti 

tetS^tCB. ^VVr »7tfe»ia» 3 6 B'^i U 7 T 

U 7 T -f ft ^w-VERiFY(i) lcj;:>)y>) 'j^yu 

OUT v*J *H" U'<Ji'K:&-5*{cj;-3t:. f-^Vd^ 
||2 3©'f-i'*S||gf=-jf^t.^7T2 4?:/M^. f"- 

[0 0 5 4] ±<D**>6W6*»&<i:^K:. f'-i'Sii* 30 
3i5^+^f *-:>/c7 KU:^K-?l>T<D^ " 1 " f-^ifi 
9^3n. cnj:-j-Cf?S "1" 

" 1 " y * ^zllifiU <tj:Z,t. 9-^ 

tLf5lilSS2 3 K: Hit) " 1 •• imtiU <ts.n. i- -T" 
7a-^7'» "0" KHzy hSn/c**{Cift-,-C. T^-if 
tt!|»?7«#*l "1" {C&oteittC. laCNANDHz 

[0 0 5 5]||2©«ji*-«i';7r-f«imi, Sii*-^ 
';7T>f©-ftLt:«|LVERII=YCl) {Cf^tootW-VERIFY 40 
(2) *5fflC*i3n. SlCDSji^^c-^'J^r-^SfiV^.ti) 
(cno-Cll2©»3i;«f'<'J7T-fS{4V,e.,n = 3. 5 



•c. m2©sji*'<y7T-<»m3:)i!R3nfc^*vH2 

;l'©*iJ8liy- h {c«m 2 ©^ji*'^ 'J 7 T «tt V 

ttL/lilf'Pill«l©W^«5 V*JE|lttI§n^. C Wih, 
[0056] C©«^©5'-i'Jtl5©:^«. 'X©ji9 
•C*5. — ^©NAND^^i^©8t^^» h©^1&«lR3n 
fc-b;U©L/tt,»ffi!!il3. 5 VJi(±©Sji*ja*lttifltC!& 

-3-ct>tvB. f y n^«aE*iSEn?ci»*>e). " i " t*- 

5»KS8*ni. l/fc*s-3-C. NAND-fe;l'©8>^v h© 

f=-i'^tbu?rm'XtTt,\ "0" f-'fff' "v •f-f 

ti,. C©*iJtR^SK»-3t,»-C> '<'J7 7-fJ§7t!^lHl 
883 6B»7^t^ " 1 " *ffi;^l/t:, f^-f Sii^ttfP 

10 05 7] Jil±OJ:^tCC/-C — ^©NAND-bJKC-? 

i,>-c» 1 . » 2 ©«di*'< y 7 T -f ttff *«tj«ji*«) 

f'PAJ*^7-r-&i. ^XONAND-bJl'Koli-ClHlSKCf'- 
$SjA*i»l. »2©S3A*'<';:7T'<16{'P*sg6"3ig 

3ti?>. ?iiJ7=-i'«jii?ci'<';7T-<«){'P©f -rs^ 

-C©N AN D-feJKCOl,»r'f-i'»ii*<!:l5 1 ©«3i* 
■<y7T-/ttf¥*l*^7Ui:^K:. *i*T»2©S)i*^ 

F-C©Sg|5©SttM^«r*i»-C^2«:jnT. 
[0058] 
[^2] 
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[ 0 0 5 9 ) « 2 r tt. J:of»ji*'< y 7 T 

4> m2Vitm2<Omi2t^'<'Jyr^ (2) tL/T^L 40 

[0 06 0] ctifc^mbfcm^i^v-pr ^. m\. 



[006 \ ]m\2iij;iim\3\sm\omxibi. m 

©jltR 9 - Ki^K^ 2 >J 7 T Sf4 V, t . „ , 
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[0062] ■.XI>Ci,Lmihi^T-&imo^)Vi)iA ») . s 

■?-©NAND-feJl'4>l/<«NAND-fe;l'7'0 

ND*Jl'*>L<«NANDH2il'-?'P-^i'*aiRt'C> 

CD«fONAND-fe;l'tcS^fbT, SjAi?>-^4'©7=-3'«rfi] 10 

(0 063] HI 4*Ji:y^Sl 5«^2CD0!IT*)^>. ® 

IS10Sji*'<'J7y-fS(4Vve,c.,4WJ)nL/. 
AND-fe^l'rtQ^^iSlR'? - FmVcc4EPftPbT^tti-r 

[0064] ^•Orii>^t< tfc 1-:>W±©NANDH2J1/ 
^©^-i»«ji****^-?fct?IB-C. ■€-©NAND-fe;l'© 

^T©>7--HillK:®2 OH ji*'^ T -Y mfit V , e , t . , 

tl{*. ■?-©NAND-b^Ufct.<ttNAND-b:;l'^ny 
©^m©ffiffl«r«±T-e.7'D7^i7h^:AH^^. -eL,-C^X 
©NAND-fe;l'fcL/< BNAND-i2;l'-?'a-7 
■C. •e©il3©NAND-fe;l'K:)»tL-C. Sii*jSiti©f'- 30 

[0 06 5] iai6*Jj:Df01 7BI|3©M-C4)S. * 

fii«:mi©S3i*-<';-7 7-Y«ffiv,..„,*Enirat. 

©NAND-feJH^©^^jliR7- Fi^tcVcc^HWraL-rg 

(0066] «ii*:?^m«©-feJi'*i?i: < Utikt. AK. 
«R7-H«liC»2©«)i*<';7T-r«(aV,t,,„?r 40 

Wtab. ^ONAND-feil'rtO^NSS?'?- Ki^tcVcc* 

■rs. «ji*ja«Jttss©H2^i/*5?twn«> ;x©'^-5^'^ 

©^XCf'-fSii^itfl-*. *?tSii*jfi«iJttag©-bJl' 

■?-©NANDH2;K>L/< WNAND-fe^l'T'a 
7i'©4f*©ffiffl«r«±-r47'of 5- F^rAH-t?,. 
-C^X©N AN D -feJb L < ttN A N D ■bJl' t/P f ^ * a 
}Rl/r, ■e©*©NANDH2;l/tcWL/t:. SiAJt^^tJJ© 

[0 067] SI 8*JJ:C^B11 9BII4©f?!|-C*S. « 50 
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iRi2)l-yu y i'cti©*'5>NAND-fe^l'K*tLrf--i'«r 

ajTcitcfci). Sii*^si^s%9^x?i;-r4. 

CC*©jlJ?7- KiK{C||2 (OW^h^^ V 7 7 -YSfiV 
.eMo^rEPflOL', ■5-©fl!!©#jSl«'7- KiK{CVcc?:En»n 
l--CSHl-r C <!: IC J; 9 »ii*jSm®«:5^ x f T 5. 
[0068] 4) 0«ji*ji*il«ffi©-feJl'*s«c< . 

m}h^T-SJ!m<0-\t}\'ffi$)tiii. ■eONAND-bJl'ic^t 

«ji*^£ttfis*?^x"^d7r*. #ii*^St^©-fe^l' 
t>»ji*ia*M^©-tr Jl'fc iiWtxli. 'X©N A N D-fe;l' 

{cyj©f=-5<Sji;?>*i7^. mii^^m^i&<Diz)H)iS) 

tiH. *©NAND-feJl'fcL<»NAND-fe^b:?"Oi'i' 
©^a©ffi«€:«jfc-r*::^af-i7 ^LX,X 
©N A N D -fe *> 1/ < W N A N D •fe;l':?'.P 7 iitR L/ 
r. ^©tti©NAND-fe;KCj^tT. •ji&j^*©?'- 

[0 06 9] H2 0*J<fcOfa2 i«. i^4©m^TS: 
0L/fc0}-C*So COWCS^-Tct^K:. NAND-feJl'^ 

RN ANDHr^l/^rKJttr^'?- FiB(C»2©Sji* 

■<'J7T-Y^av,„t,)*E|I*n-r2>CiCci:«3, 

I'^i'b-cfcaci. *fcNAND-fe;u©tf©±r©-fe;i' 
K:)i*U-C»jii5>:?=;S$fc«j||«jyt«©5^x V f^rtf 

<Jtffi©-b;v*»mi/fcB#K:a<^{C7'nf-i' h «*>tt4C 

[0070] lit±©<t 5tci:©||*IWKJ:ntf. 7=- f 

'J ■fe^i'©L^i»iiSE«:*5ej: D'h? < ists-rs 

C<!:3!iJ-C*2>. cnKJ;!). "0" gffit^Oiie**)! 
[007 1 ] *fcC©3yfeW-CBr-i'»ji*B$. 1 la 

icj:-5-c. t;e*©<fc 1 0©#jii^«tf'p-csB|{c 

" 1 " ■f-if4S*iitJ«^©Si|jg7'P-bX^«^-:) 

*s« * ji* niTc^y * y -b ji'© 0 1 1 »ffio s % 

$t,>fc©i^iCi*5-C*S. 3 6lC>*'j-feJl/©b# 

i>ffl*igt?gj5H©±ii*e^r t> s^s^i fcww 3 n 
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[0 07 2 ] tji^miMWv^t. m 1 . ^2 (otfii^-^ 
yr ^(m'^TOb^i.^mmmmm^'tn^tii. 5v. 

3. bVtbfcf)^. C stilts? L^C^fii^ffiiorai^ 

m 1 (omih^^ T ^^{4 V V , . „ : v ss(Z)±pg 

[0073] «±0*jfiW». atR^* V 

[0O7 4];x&c. i'-^mihm(D9ih^:^&tmi 
ma^EPftn-T'Sc ftftw^^EEPROMfltfiStt, ai-- 

[0075] JtOHteWOS 5 (C^tfEr iS»5J©«J?R 

ia2 2itc-2>. -r^c*:)%J:tS^liI882 3<Z)'Y>/^--:^ 
23 1. NANDy-h232. >r ^^^-^ 2 3 3(DgU 
— Q<DNORy-h23 0CCg*|ft^e»nS« 

[0076] 9commm<ome tcwj^-r sa^ja. a 2 

3<oj:'?i^U6. mev^t. m\(D^vyT>(mtiLm^ 

tt*&(pI?S 2 8 . f)mih^^ ')yr^ *il®fi^w-vERipr 

(2) <hTFU:^ft'^ai CDs^S^Ko/cCDtC>Ptbr. C 
(Dlllfet?l|-e«. |^10-^';>'T'/SCittl6liI8S2 8 3 ifi 
Sii^^ ij :7 y SfJISpm-^W^VERIR'i r K U XM-^ a 1 
CD^S^rKO. »2<Z)-<V'7t-<^{4«*&|51?S2 8, i)^ 
r -<*iMi^W-VERlFYi T K U 

/a i Oifta?:H5^*« 

[0 07 7 ] $ttD*)tef9ll(D[117(J-eC7)^i'Cj:C^7!)i. C 

£{i-^ERASE ioJ^mni^^ '}y7 /$IJiaifi^E-VERIFY(D 50 
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iiajLSijiS0882 8 4 ^mmth. 

[0 07 8] tfcCOt^. ?g*-<';7T>f«f4V 

^tci'i. 0CCn^*rJ:^cc:. h^>i/X^QD8. QD9. Q 
DIO , QE3. QDIO*. QE3' ^Mil^fifcO^SS^^tCtiJ: ^ 

T SJffllM-f W-VERIFYCC ft 4 c 

[0 07 9 ] mmc%<r)mmom^^mmi>m5^ 

fi-^W-VERIFY(l) , W-VERIR'(2) <D^W&^^i>^^t^ 
tSi<U^. -o(D#jii5^^U:7r-r*lJffllf3-^W-VERIFV0^ 

[008 0] 5tcDX]tSt?ll(0a 1 0©^y:7T>f*IT*^ft] 
PK«C(DiaSWl-Cfc^fe6ftl*3!^. 132 7 

[008 1 ] COOmg^CDEEPROM'C^r-^S'ig* 

^b^^ftl^o ia2 4CDS(IWil!8^Cfol>r. 

ftiPHK 2 8 , CC^ifi^ERASE U 7 r ^fs^ 

E-VERiP^«AO, y^>e^MOS h'7>^:^:^5'QE3 

& QD9. QKLO . QE3. QDIO'. QE3' (D-^xJl/SfiL 
[008 2] jltRy-*hSGl . SG2 fc|lIB#(C. 02 

1. 5V55>54^6n. y-xs|g«ovisn 

[0083] C6D<tt. ®!Ry-hSGl . SG235>«5 

*i**gS&^Cftorii/c?>7=^-lS' "0" 3&iK^a#^> 
«FratcK:ESti-5, Cti«H2 6<Djlia5|KDL«r^-:) 
^-<v|p|K2 8s Cc<to'Ca:^$n^»o sssn/c^K 

Oil-to ^-^mih^h9c(Dmt!^9itmCVi>K>. f 
[0 08 4] ccD^tfeWcfci^rfc. f'-i? "i"3:i^« 

1 . ^2(D»iA^-<i'; >'T-<^(4Vv.K,a>, 

VvtR(,:tcj:-9r^x7^$tia. IS 1 osiiJ^f-^ 7 
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[0085] -eoSii^-^ i; T mV^<r)^A ^ 

r la 2 3 cosijianngstcsii^"^ y t ^ ft -^w-veri 

hCCii, ||2©*3i^^';'7T -^SIJ»|5IBS2 84 tCct^ 20 

[ 0 0 8 6 ] c <mm 2 6 <ommw&^j^ k> mnftcmtR 

^iiSiilRy-- h«SGl . SG2»*CCVcdce£? 
t\s tr-^ H»BLtC«l, 5V*i4x.e>ti. v-xmi 

[0 08 7 ] Ctit^Cj:^. ji»^Sn/c^'ty-fe;l';65 

1. 5V4a:^TC>ti«iStR$n/cp^^y'feMi^^ifi* 



•feil/^i "0" #ii^*i^i:Sti/cfc<Dr*oT. /ci^-e 

^ U -feJl^^SON A N D-fe^l'rtO^^^lR^^ V 
3. 5V«:mt:i^S<>0*^*Si\ iS^JSh/cNAN 

[0 08 8] -tur. ma^^i'-^t^vvr^nmc 

[0 08 9 ] trj:t>hy-j^itifcT-^^ "1" O 

S^Hi$*a/cr-:>3&^ "1" x»>inU. M2 2u:ijk 
•rt:b©@ffi2 3rt©gffSWNORy--F2 3 0r '^O" 
i^JToT. •7 7^0K2 3 4tC^';'^$n^. "yy^^ 

"0" r*ntf. 7 7^-151882 3 4k:« jO^^-:^^ 

^tifc'f-^t^ "0" "1" Xi>h{i. vy^M 

tti^XTTsto 

[0 09 0] 
[^3] 





1 


1 


0 


0 




1 


0 


1 


0 




0 


1 


1 


0 



[009 1 ] T'-^^itmim 3<Dia>jcc - 1 i)mti 

fciS^JCtt. -cij:7r^»7«l»l[eII«3 6«-<U7T^ 
Hii*'^ y :7 7 >f ii^w-VERiFYtc J: K^y) vy^yu v y" 
im*\i> y') v y'y n y -^o^Mt " 0 " tc-fe h 

Vt(^"W \^^MCUi,mC^-yX. f=-^it$siass2 
:hW^^iXbX%L\.>9'-^ t bXf- ^vv ^ilSS2 6 



[0 09 2]±CD^35>i6W6;^&<l:^(c. 
:&s^+»*C*o3tT K i^:^^C'z>i,^x<0^ 1 f-^f)^ 
nmvv'^iri. C*ii:oTSK "l" 

f^f)m^j&itii>. ^bxn&-<'Vy 7 ^m'^^m^K 

mm^2 3l,c\mi^ f)mtxtj:<rj:^. y^)yy' 
"0" (Di^Cc. f^-^i$?l:W5@JStii;^?;)^ 1 " r^^Jg 

^{cti. '^jirU'^'ftiy^^mMi&^cj^-oX^coNA 

[0 09 3 ] W±Oj:^CCLr«ii^^';7 7^K)fE* 

50 i^rielStCT-'-^^^^iA^^itfii^^-cij 7 7 -<tb(W«*^ 
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VCG2 *S3ltfti/c*i^?:^Lri,>2.. 
[0 09 5] ^tC, COHJfit^IOEEPROMKJsWS 
m<0^')yr-^^ih^<DU-^>Z(Dmi. 1312. 0 
1 3(C«fSS-liTia2 8. 02 9CC7S-r. MVi^ixtcK? 

f^, ■e'oaiR$nfc'7-K«i(c®i©Sji*'<U7y-< 
m{iv,„t„*En/rau. i<oNAnD^)i}iH<o^miRv 
- Fnatcm 2 ©«ji*^ y 7 T «tt v„ . < „ ^aun u . 

[ 0 0 9 6 ] t vmiL^T-SW&O^Mii) *) . 

NAND-feJVfcl>< »NANDi2;l'7'D ^©^f*©ig 

•fe;l/fct<ttNAND-b;l'-?'0^'*=SrStRfC> -e-O* 
©NANDHzJUCCitLT, Sii.i?f^*©7'-^»*t7J**^ 
f>mihfy&tC ti^rj:i>. 03 0. 03 Ui. itKJIife 

[0 09 7] mVi-^)l'^0 ■■ji'ip<D$)i,NAND-b)\yl,C 



«:»2©sii*'<y7T-fm&Vva.,,,«Ei]j)ni/-cKaj 

[0098] L/Sji*ji«H«S©-b^i'*i^c< , 

<>Sji*a*(MWi©*^v«>^tW*T.tf. '>C©NAND-b;l' 

{cycoT^-fSii^^^tf^. sji*3a«MJS©-fe^i'*«* 

4alf> ■?-©NANDH2JHbU<»NAND*JU-:^Civ i' 
©4ft©fi6fll*3i±^'2>:?*a7"i' h«rM^S. -ei/r^^: 
©NANDH2;l/feL < ttN AND-fe^W^O f i'ftjllRl/ 
T. •e©iti©NAND42;l/K;>yC/-C. «ji*jS*©f'- 

[ 0 0 9 9 ] JW±© J: ^ K L/t: c ©UteWK J: o r *> . 

5fe©llft0!l i N A N D -fe ^I'S E E P R OM©mffi 

I.©fi«i4*5j5t,it,©i^t.5. c©lti60l|-c©»l. m 
2 ©Sii*-^ >; 7 T v„ , , „ . V ,„ t . , tcoi >r 
t>. 5fe©llteW<!:laI«|{c. 

VsS<V,e,,,j<V,e„,,<VcC 

©«H-cf6©ja^)t«i«:i93Ef SCi*ipIfi6-c*4. fc 

ss©±PHfiil.:LhK-r-2.iM* Li'. 
[0100] ^cfc, Jil±©3li6fa-Ci*NAND-b;l'S© 
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AND-fe;l/^EEPR0MCC4suriS, 03 2 ( a ) CC 
» V ss(D±RgfiiW±"r V cc<DTIK<ii«TCDiSffltC fjiiC 

Aifigr * 0 . «3i^B^ ccm 1 o--^ :7 T >f ( 0 . 

5V) im20^';"7T'Y^tt (4. 5V) ^rfflC^T, 

[OlOn— j5f, NOR-biWSOEEPROMtCfcli 
H3 2 (b) CC^fJi^iC. mih^^Ob^ii^B 

(D'^')yr^m{iL(4. 5V) (bl^2 0^';7T>f«(4 
(0. bV)i:mi>X. ^ Ji y i^ii'U^. m2(D-<')y 

mSCD-^VVr^miSL (5. 5V) 
[0 10 2] 03 3CC«, NOR-fe;l/3^i-7hye^XfieB 

[0103] NOR-bJba^DEEPROMCC^tfl-t^f ^ 
^m^^VVy ^<Oiy-^>:^<Dmi. 03 4-03 6 

[0l0 4];>:cc, •f2;u:/n-^ i'rtcD^TO-feJi/tcitL/ 

m2<D-<vyr^miiLiwmbxmmci:{cj: 

-^^'af-^ -eLr, ^?<D^x •;r 

[0105] 035:foi;O'03 6«m2<DWC*^o 0 

Ill (D-^';-7T^^{4^6njjnLT^ffi-rcitcj: 
0. ?s*i*sfe«^x -i^^t^-r-So ccr. m^T-s^imo 
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xm&r-m^i:^ii^. ^tr. C(D7'D':^^cD^t: 
[0106] ^XCC, MS@(D:^D ^\^(0±X(D'^MC 

Hbx. m2(D-<v y T ^^{iLiwmbxmmctfiC 

)iifi^f\\t. c<D':fViv!p<D^\k(D^m^W.itti>y'n 

r^VHi^\i1i>, ^bX. '.XOyOypO^cc y^^^ 

[0 1 0 7 ] C(DJ;^CCbT. N OR-feJU^tDE E P R 
OMOii^Tfe. NAND-fe;HfEEPROM<!:I^HS 

y ^mar^siWiifccfcvJSiiaw^sit^x t^^-r* 

ciccj:>3. r-^X^W^<o^^^)'(i)\^(r>b^\.^^^ 

20 [0108] t^JJIttWr h ibttA**»Jffi L/C 

NAND•fe;^MEEPR0M*5<fca^t^7 hxu^ hD> 
aA?:jpJfflL//cNOR-fe;bME E PROMCCOl^rgJi^H 

:&C:tn«/j:e><cC^«^feJ:C>W^iraiOE E PROMr 

[ 0 1 0 9 ] S /c*^?50-i V 7 T 
Ktt, EEPR0M^:^:^rtK:iS^K:|E6T. 

y*V-b;^TU<2 1. ■b>XT>:/2 2. ^M'f-Y 
30 ft!J«U@K2 8. h^fW®|51B3 1 . I^SPr FUX» 
4111883 2 l*^^i:< i4> 1 ^•>:?*rttc$)S«)(DtL. ^ 

[0 110] 

iajfittSSCCSftJEL T(SRtt|fi]±«:H o/cN A N D 
SfOE E P ROM^rffifi^-r S C i;JrS-C*So 
[0iBOllB«*cSiM] 
40 [01] *ffeW©-||«i|?l<DN AND ■b;l'§S E E P R O 
M©«fi$%S^*r0o 

[02] >^U-fe;l'TU'>fO-o<0NAND'b;KD¥ffi 
0<b^ii[i|{S0. 

[03] 02(a) ©A-A' feJiD^B-B' »rffi0- 
[04] ;^^';-fe;UTU>fCD^fflB|Pl?S0. 
[05] 01OSgPO*<*W«fiR?:^-r0o 
[06101 OSfflJpy-- yy^ 

[0 7 ] 0 1 omm- hMfflnassorg*-^ vyy-im 

50 taiSC0tg^^5r:1-ac 
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[0 81 Sj^;^-<!J 7 7>r€(ft«4@teSr7r:i-EI* 

[12 91 5iS^>/-^S^]^SlHIgS^F|5Offi^5r/7^1-0o 
[lai Ol ^')yr^t&l^tom^<r>mfSLmi:7r-'tmo 
[0111 SiZi^-^y ^T-Yihf^SrRWi-Sfcfc^^^^ 

[0121 ^^ififi-ctoSii^^f^li^r^ v-'5ry;^(o 

[0131 l^v'-^Vi^oS^il^Sr^i-So 

[01 4l Sii;^'<y 7r^ v-^:/;^<^S2(^WIS:^ 



[0151 l^i^-^^^^:^<7>«^S:*"Mao 

[0161 Sii^-^y ^r-f v'-^>'^<^i53<DWS:7S 

-r0o 

101 71 |^'>->5r:^-;^<o^2p^Sr*i-0o 

1"0o 

[0191 l^'>-^VJ^OSi|^^S:^-r0o 

[02 01 IB4<DWSr3E«tfcSii;^-<y 7r-f '^-^ 

^^;^Sr7i^i-0o 

[02 11 Plv'-'5rv;^<^)^i|iS:^1-0o 20 

[0221^2 (o%mm(om 5 ic»isi-«>«fp^(o«««: 
*-r0o 

[0231 nmmmm e tc^ici-ssR^^^^wt^sr^i- 
0. 

[0241 n'mm<om 1 \rM%'t^^^<r>mmifr>rf 

0c 

[0251 Wi%WS\(r>m 8 lcMJt1-5a55J(0«fifeSr*i- 

.00 

[0261 KUlteWKoH 9 «c»iCi-^»5^a)«*S:^i- 
0« 

10 2 7 1 n%WS\<rm 1 0 tc»l&i-:56S5><Olifi£Sr^ 



10 2 8 1 [^*j£0y"cco0 1 2 ic*rc?-r«>*ii^^y y 



32 

[02 91 |5ic/-^v:^o^¥^«:^1"0o 

[03 0 1 Il1i:<0i 8J::*ft£:-r^>Sii^-^y 7t^'> 

[03 11 Wy-^y^'^'^^^-^^^ 

[03 21 Sii^^B#fcJ:t/^^N*«P^OL#V^^ii[^^^iS^^^t• 

0o 

[03 31 NOR®<O;«-=ey-fc/KO^flBl9lK0o 
[03 41 NORS(-*5*t5JB*-<y77-YV->!ry;^ 
(^^l(7)0iJ^/T^-r0o 

[03 51 NORSIw^oit-6}B±-<y :7r-rv^-^:^^ 
(OS2<^09Sr^"r0o 
[03 61 l5j>-'5rVJ5^<7)«¥^S::^i-0o 
[^?^^0R5ql 

2 1- •y^y-fe/wTu-<. 

2 3-x-i5'W:tSlHlK. 

2 b- 'f—^Kti^^yyr. 
2 e-T-^^s/f-iEiK, 

2 7 I/0/<5^77. 
2 8-iHffliy--b»J«9@te. 

2 9-iaS{ft%^lH]K. 

3 0-(f>MmfiiC%^Ii]%. 

3 2-rtepr KU';^^4lHiK. 

3 5 -T^-ty-feA^T W • y^Dy^WSIilK. 
3 6 --^y 7r^l*T«lftJleIK. 
2 81 

2 82 •••4'M«fit«ti^lilK. 

2 83 -^KT^S^jA^^y 7 7><©Jffll5lK> 

2 84 • •|g2(o«ji;^'<y yy^mnrnVk. 
285 -tttau/sisiJWiiHiBSo 
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